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SUBROUTINE SARCOS (ARG)

c
C***********************************************************************
c
c COMPUTES ARC COSINE OF ARG WITH CHECK ON RANGE
c
o ARG - ARGUMENT (IN RADIANS) - INPUT AND OUTPUT
C
c JULY 16, 1993 COLORADO
c
C***********************************************************************
c
COMMON/DAZCON/PI, RD2DG, DG2RD, DG2KM, GEOCO1, GEOCO2, TWOPI, KNN, KSS,
* KEE, KWW
c
IF (ARG) 10, 30, 40
10 IF(ARG.GT.-0.99998)GO TO 60
ARG=PI
GO TO 9000
C
30 ARG=PI*0.5
GO TO 9000
c
40 IF(ARG.LT.0.99998)GO TO 60
ARG=0.0
GO TO 9000
c
60 ARG=ACOS (ARG)
c

9000 RETURN
END



SUBROUTINE SCALTS (X, ISAMP, SCALE)
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SCALE A TIME SERIES TO A SPECIFIED MAXIMUM VALUE
X - TIME SERIES - INPUT AND OUTPUT
ISAMP - NUMBER OF SAMPLES TO SCALE - INPUT
SCALE - DESIRED MAXIMUM VALUE FOR SCALED TIME SERIES - INPUT

WRITTEN BY ROBERT P. MASSE

OCTOBER 25, 1993 COLORADO
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DIMENSION X (1)

(@]

CALL SFS (X, ISAMP, SFX)

Q

IF(SFX.EQ.0.0)GO TO 9000
ARG=SCALE/SFX

DO 500 J=1,ISAMP
X(J)=X(J) *ARG
500 CONTINUE

9000 RETURN
END



SUBROUTINE SDISP (LVRY)
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COMPUTE RAYLEIGH OR LOVE WAVE PHASE AND GROUP VELOCITY DISPERSION
LVRY - RAYLEIGH/LOVE WAVE FLAG -~ INPUT

= (0 RAYLEIGH WAVE
= 1 LOVE WAVE

WRITTEN BY ROBERT P. MASSE

JANUARY 19, 1994 COLORADO
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COMMON/IN/BX
COMMON/ INOUT/IRE, IWR, IWR2
COMMON/I0/LUN, LUN2, LUN3, LUN4, LUN5, LUN6, LUN7, LUNS

DIMENSION V(1000,4),T(300),C(300),U(300),AMED(300),ENGK (300),
* ENGP (300) , HVRAT (300)
DIMENSION BX (1)

EQUIVALENCE (BX(30001),C(1)), (BX(31001),T(1))
EQUIVALENCE (BX(32001),U(1)), (BX(33001),AMED(1))
EQUIVALENCE (BX(34001),ENGK(1)), (BX(35001),ENGP (1))
EQUIVALENCE (BX(36001),HVRAT (1)), (BX(40001),Vv(1l,1))

CHARACTER*10 MODNAM
CHARACTER*4(0 FILENM

DATA NY/'y'/

READ MODEL PARAMETERS

[PHON®!

20 WRITE (IWR2,50)

50 FORMAT(/,’++ INPUT: ’,’FILE NAME FOR MODEL’, /)
READ (IRE, 70, END=9000) F ILENM

70 FORMAT (A40)

FILENM - FILE NAME FOR INPUT MODEL

OHoNY!

WRITE (IWR2, 100) FILENM

100 FORMAT(/,10X,’SELECTED FILE NAME IS ’,A40,
* //,’++ INPUT: ’,’IS IT CORRECT (y/n)?’,/)
READ (IRE, 150, END=9000) KY

150 FORMAT (Al)

KY - y OR n

Q00

IF (NY.NE.KY)GO TO 20
OPEN (LUN3, FILE=FILENM, STATUS='"01ld’)
REWIND LUN3

READ (LUN3, 160, END=9000) MODNAM



160 FORMAT (A10)
c
c MODNAM - MODEL TITLE
c
M=0

DO 170 I=1,1000
M=M+1
READ (LUN3, *, END=9000) (V (M, N),N=1, 4)

LAYER THICKNESS (IN KILOMETERS)

LAYER P VELOCITY (IN KM/S)

(NOT USED FOR LOVE WAVE COMPUTATIONS)
LAYER S VELOCITY (IN KM/S)

LAYER DENSITY

VM, 1)
v (M, 2)

v (M, 3)
V{(M, 4)

OO0

IF(V(M,4) .LE.0.0)GO TO 200
170 CONTINUE

200 =M-1
IF (MMAX.LE.1)GO TO 7000

READ DISPERSION PARAMETERS

Qa0

300 WRITE (IWR2,350)
350 FORMAT (/,’++ INPUT: ’,’MODENO’,/)
READ (IRE, *, END=9000) MODENO

MODENO - MODE FLAG

0 FUNDAMENTAL MODE

= 1 FIRST HIGHER MODE
2 SECOND HIGHER MODE
n N’'TH HIGHER MODE

[oNeNe NN NoNe!
I

IF (MODENO.LT. 0) MODENO=0
WRITE (IWR, 400) MODENO
WRITE (IWR2, 400) MODENO
400 FORMAT (/,10X,'MODENO = ’,I3,/)

WRITE (IWR, 420)
WRITE (IWR2, 420)
420 FORMAT (/,10X,'DISPERSION PARAMETERS’,/)

WRITE (IWR2, 450)
450 FORMAT(/,’++ INPUT: ’,’TFIR’,3X,’TLAS’,3X,’DT’,3X, ITOP’,/)
READ (IRE, *, END=9000) TF IR, TLAS, DT, ITOP

TFIR - FIRST PERIOD VALUE (IN SECONDS)
(OR FIRST FREQUENCY VALUE)
TLAS - LAST PERIOD VALUE (IN SECONDS)
(OR LAST FREQUENCY VALUE)
DT - INCREMENT IN PERIOD VALUES (IN SECONDS)
(OR INCREMENT IN FREQUENCY VALUES)
= 0 SET TO 1.0
ITOP - PERIOD FLAG
= (0 INCREMENT PERIOD BY +DT
1 INCREMENT PERIOD BY *DT
2 INCREMENT FREQUENCY BY +DT AND FORM PERIOD=1/FREQUENCY

I

QOO0 000a0n




e NeNe NN O K]
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= 3 READ PERIOD VALUES FROM KEYBOARD

IF(TFIR.LE.0.0)GO TO 7000
IF(DT.EQ.0.0)DT=1.0
IF (TLAS.LT.TFIR.AND.DT.GT.0.0)GO TO 7000
WRITE (IWR, 500) TFIR, TLAS,DT, ITOP
WRITE (IWR2, 500) TFIR, TLAS,DT, ITOP
500 FORMAT(/,10X,’TFIR = /,F8.2,5X,'TLAS = /,F8.2,5X,'DT = ' ,F8.2,/,
* 10X,’ITOP = /,I5,/)

KMAX= (TLAS~TFIR) /DT+1.5
IF (KMAX.GT.300) KMAX=300

WRITE (IWR2, 600)
600 FORMAT(/,’++ INPUT: ’,’CFIR’,3X,'DC’,/)
READ (IRE, *, END=9000) CFIR, DC

CFIR - STARTING PHASE VELOCITY FOR SEARCH (IN KM/S)
= 0 SET TO 2.0
DC - INCREMENT IN PHASE VELOCITY FOR INITIAL SEARCH (IN KM/S)
= 0 SET TO 0.01

IF(CFIR.LE.0.0)CFIR=2.0
IF(DC.LE.0.0)DC=0.01
WRITE (IWR, 700) CFIR,DC
WRITE (IWR2,700) CFIR,DC
700 FORMAT(/,10X,’CFIR = ’,F8.2,5X,’DC = ’,F8.2,/)

WRITE (IWR2, 800)
800 FORMAT(/,’++ INPUT: ’,’MODPR’,3X,’KCDS’,3X, KWRITE’, /)
READ (IRE, *, END=9000)MODPR, KCDS, KWRITE

MODPR - MODEL LISTING FLAG
= 0 NO LISTING MADE
= 1 LISTING MADE
KCDS - ROOT ACCURACY FLAG
= 0 ACCURACY = 1E-7
= 1 ACCURACY = 1lE-6
ACCURACY = 1E-8
ACCURACY 1E-9
ACCURACY = 1E-5
ACCURACY = 1E-10
ACCURACY = 1lE-4
EBUG LISTING FLAG
0 NO LISTING MADE
1 LISTING MADE OF ROOT SEARCH
= 2 LISTING MADE OF ROOT SEARCH AND LAYER DIVISION

KWRITE -

I
I O wN

FIND LARGEST VALUE OF SHEAR VELOCITY
BTAMX=ABS (V (1, 3))
DO 1000 M=2,MMAX
IF (BTAMX.GE.ABS (V(M,3)))G0O TO 1000
BTAMX=ABS (V (M, 3))

1000 CONTINUE

SET UP ACCURACY CRITERIA



IF (KCDS.LE.(0)ACC=1E-7
IF (KCDS.EQ.1)ACC=1E-6
IF (KCDS.EQ.2)ACC=1E~-8
IF (KCDS.EQ.3)ACC=1E-9
IF (KCDS.EQ.4) ACC=1E-5
IF (KCDS.EQ.5)ACC=1E-10
IF (KCDS.GT.6)ACC=1E-4

c
c COMPUTE ALL PERIODS FOR DISPERSION CURVE
C
T(1)=TFIR
IF (ITOP.GT.0)GO TO 1200
Cc

DO 1100 K=2,KMAX
T (K) =T (K-1) +DT
1100 CONTINUE

Cc
GO TO 2000
Cc
1200 IF(ITOP.GT.1)GO TO 1400
Cc

DO 1300 K=2,KMAX
T (K) =T (K-1) *DT
1300 CONTINUE

c
GO TO 2000
c
1400 IF(ITOP.GT.2)GO TO 1700
C

DO 1500 K=2,KMAX
T (K) =T (K-1) +DT
1500 CONTINUE

DO 1600 K=1,KMAX
T(K)=1.0/T(K)
1600 CONTINUE

GO TO 2000

1700 WRITE (IWR2,1800)
1800 FORMAT(/,’'++ INPUT: ',’T’,/)
READ (IRE, *,END=9000) (T (K) , K=1, KMAX)

c
c DETERMINE ALL ROOTS
Cc

2000 CALL SROOT (LVRY,MODENO, KWRITE,CFIR,DC, ACC, MMAX, BTAMX,
* KLAST,KMAX)
C
IF (KLAST.GT.0)GO TO 2700
C
WRITE (IWR,2200)
WRITE (IWR2,2200)
2200 FORMAT(/,10X,'NO ROOTS FOQOUND’,/)
GO TO 300
o
2700 IF(LVRY.GT.0)GO TO 4000
o



o COMPUTE GROUP VELOCITY FOR RAYLEIGH WAVES
CALL GPVEL (KLAST,T,C,U,DT)

LISTING OF MODEL DESIRED?

[PNONe!

4000 IF(MODPR.GT.0)GO TO 5000

WRITE (IWR, 4200) MODNAM
WRITE (IWR2, 4200) MODNAM
4200 FORMAT(//,10X,MODEL PARAMETERS - ’,Al0,/)

WRITE (IWR, 4300)
WRITE (IWR2, 4300)
4300 FORMAT(/,10X,’LAYER NO’,4X, 'DEPTH', 4X, ' THICKNESS', 5X,
* rp VEL’,5X,’S VEL’,3X,'DENSITY',/)
c
DEEP=0.0
C
DO 4500 M=1,MMAX
DEEP=DEEP+V (M, 1)
WRITE (IWR, 4400)M, DEEP, (V (M,N) ,N=1, 4)
WRITE (IWR2, 4400)M, DEEP, (V(M,N) ,N=1, 4)
4400 FORMAT(12X,I3,6X,F7.3,3X,F7.3,5%X,F7.3,3%,F7.3,3X,F6.3)
4500 CONTINUE

5000 IF(LVRY.GT.0)GO TO 5500
WRITE (IWR, 5100)
WRITE (IWR2, 5100)

5100 FORMAT(//,10X,’RAYLEIGH WAVE DISPERSION FOR FLAT EARTH MODEL’,/)
GO TO 5800

5500 WRITE (IWR,5600)
WRITE (IWR2,5600)
5600 FORMAT(//,10X,’LOVE WAVE DISPERSION FOR FLAT EARTH MODEL’, /)

5800 IF(MODENQ.GT.0)GO TO 6000
WRITE (IWR, 5900)
WRITE (IWR2,5900)

5900 FORMAT(/,10X,’FUNDAMENTAL MODE’,/)
GO TO 6200

6000 WRITE (IWR, 6100)MODENO
WRITE (IWR2, 6100) MODENO
6100 FORMAT(/,10X, " HIGHER MODE ’,I4,/)

6200 IF(LVRY.GT.0)GO TO 6500

WRITE (IWR, 6300)
WRITE (IWR2, 6300)
6300 FORMAT(/,11X,’PERIOD’, 6X,'PHASE VELOCITY', 4X,'GROUP VELOCITY',
* 7X,'U0/wW0’,/)
c
WRITE (IWR, 6400) (T (K),C(K),U(K),HVRAT (K) ,K=1,KLAST)
WRITE (IWR2, 6400) (T (K),C(K),U(K),HVRAT (K) ,K=1, KLAST)
6400 FORMAT (10X,F7.3,8%,F9.5,9%,F9.5,10X,F7.5)
GO TO 6900
c




6500 WRITE (IWR, 6600)
WRITE (IWR2, 6600)
6600 FORMAT (/,11X,’PERIOD’,4X,’C VEL',4X,'U VEL’,3X,'KIN ENER', 4X,
* /POT ENER’,4X,’MED RESP’, /)
WRITE (IWR, 6700) (T (K),C(K),U(K) , ENGK (K) , ENGP (K) , AMED (K) ,K=1, KLAST)
WRITE (IWR2, 6700) (T (K),C(K),U(K), ENGK (K) , ENGP (K) , AMED (K) ,K=1, KLAST)
6700 FORMAT (10X,F7.3,1X,F9.5,1X,F8.5,1X,E11.5,1X,E11.5,1X,E11.5)

6900 CLOSE (LUN3)
GO TO 9000

7000 WRITE (IWR2,7100)
7100 FORMAT (/, 10X, ERROR IN INPUT PARAMETERS’, /)

9000 RETURN
END



SUBROUTINE SEIPLT

KAKA KK KKK KKK KKK KRR AR AR A KK A KKK KK KR RR KRR AR AR KK KKK KRR RRRRARRA KK AKX KKK KA XK
PLOT TIME SERIES EXECUTIVE ROUTINE
WRITTEN BY ROBERT P. MASSE

AUGUST 30, 1993 COLORADO
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COMMON/ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOFY, JHOUR, JMIN,
* RSEC, RSAMR, RAQ, JNP, RPOLES, JNZ, RZEROS, JSAMP, JFLAG
COMMON/INOUT/ IRE, IWR, IWR2

COMMON/MUCHO/NCHLS, LENG, NACHLS

COMMON/PCKF / ICHECK, IPLFL

COMMON/XDATA/DATA

DIMENSION JCODE (100),JCHN(4,100),RLAT(100),RLON(100),

* RELEV(100),JYEAR(100),JDOFY(100),JHOUR(100),JMIN(100),
* RSEC(100),RSAMR (100),RA0(100),JNP (100) ,RPOLES (30, 100),
* JNZ(100) ,RZEROS (20,100) ,JSAMP (100) , JFLAG (100)
DIMENSION DATA (1)

COMPLEX RPOLES,RZEROS

CHARACTER*B80 MSG

CHARACTER*2(0 AXTIT,AYTIT,AMTIT, IBLK, AX2

DATA IBLK/' r/,AX2/" Time (sec) r/

SET UP PLOT PARAMETERS

[oNeNe!

CMPIN=2.54
MODE=0
TF=-20.0
FSDIST=0.0
DMAX=9.0
ZLT=DMAX+1.50
SCALD=1.0
DI=1.0
DDI=2.0
IPF1=0
IPF2=1
FAC=1.0
TZERO=0.0
TOFSET=20.0
AXTIT=IBLK
AYTIT=IBLK
AMTIT=IBLK

WRITE (IWR2, 50)
50 FORMAT(/,’++ INPUT: ’,’IAUTO’,/)
READ (IRE, *, END=9000) IAUTO

IAUTO - PLOT DEFAULT OPTION FLAG
= 0 READ IN PLOT PARAMETERS
= 1 PLOT ALL CHANNELS ON PRESET AXES

QOO0
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60

100

120

130

150

170

200

WRITE (IWR, 60) TAUTO
WRITE (IWR2, 60) IAUTO
FORMAT (/, 10X, ' IAUTO = ’,I2,/)

IF (IAUTO.NE.Q0)GO TO 120

WRITE (IWR2,100)
FORMAT (/,’++ INPUT: ’,’NCH’,3X,’ICHAN1’,/)
READ (IRE, *, END=9000) NCH, ICHAN1

NCH - TOTAL NUMBER OF CHANNELS TO PLOT
= 0 SET TO NACHLS
ICHAN]l - FIRST CHANNEL TO PLOT
= (0 SET TO 1

IF (IAUTO.NE.0) NCH=NACHLS

IF (IAUTO.NE.O) ICHAN1=1

IF (ICHAN1.LE.(0) ICHAN1=1

IF (NCH.LE.0) NCH=NACHLS

NCH2=NCH+ICHAN1-1

IF (NCH2 .GT .NACHLS) NCH2=NACHLS

WRITE (IWR, 130) NCH, ICHAN1

WRITE (IWR2, 130) NCH, ICHAN1

FORMAT(/,10X,’NCH = ’,I4,5X,’ICHAN]1 = ’,I4,/)

IF (ICHAN1.GT .NACHLS)GO TO 7000
IF (NCH2.LT.ICHAN1)GO TO 7000

IF (IAUTO.NE.Q)GO TO 170

WRITE (IWR2,150)
FORMAT (/,’++ INPUT: ’,’IFL’,3X,’IHEAD’,/)
READ (IRE, *, END=9000) IFL, IHEAD

JFL - PLOT FLAG

= (0 PLOT ALL DATA IN NCH CHANNELS ON PRESET AXES
1 INPUT PLOT PARAMETERS FOR AXIS AND DATA
HEADER FILE
= (0 DON’T READ HEADER
= 1 READ HEADER

IHEAD

IF (IAUTO.NE. 0) IFL=0

IF (IAUTO.NE.0) IHEAD=0

WRITE (IWR, 200) IFL, IHEAD

WRITE (IWR2,200) IFL, IHEAD

FORMAT(/,10X,IFL = *,I2,5X,’IHEAD = /,I2,/)
IF (IFL.NE.0)GO TO 1000

USE PRESET PARAMETERS AND PLOT ALL DATA
AXTIT=AX2

FIND LONGEST TRACE

TMX1=0.0
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500

1000
1100

1500

2000

2100

DO 500 I=ICHAN1,NCHZ2
TMX2=JSAMP (I) /RSAMR(I)

IF (TMX2.LE.TMX1)GO TO 500
TMX1=TMX2

CONTINUE

ITMX=TMX1/10.0

TMAX=ITMX*10+10

TDIZ=( (TMAX+TOFSET) /9.5) /CMPIN
ITDIZ=TDIZ/5.0

TDIZ=ITDIZ*5+5

SCALT=1.0/ (TDIZ*CMPIN)
IF(TMAX.LE.100.0)TI=10.0

IF (TMAX.GT.100.0)TI=20.0
TTI=TI*4.0

GO TO 2000

READ TIME AXIS PARAMETERS

WRITE (IWR2,1100)
FORMAT(/,'++ INPUT: /,’TI’,3X,’TTI’,3X,'TMAX’,3X,’TDIZ',/)
READ (IRE, *, END=9000) TI, TTI, TMAX, TDIZ

TI - INCREMENT IN TIME VALUE FOR TICKS (IN SECONDS)
= 0 SET TO 20.0
TTI - INCREMENT IN TIME VALUE FOR LABELED TICKS (IN SECONDS)
(MUST BE INTEGER MULTIPLE OF TI)
= 0 SET TO 80
TMAX - MAXIMUM RELATIVE TIME VALUE TO BE PLOTTED (IN SECONDS)
= 0 SET TO 200.0
TDIZ - TRACE PLOTTING INCREMENT (IN SECONDS/CM)
= 0 SET TO 10.0

IF(TI.LE.0.0)TI=20.0
IF(TTI.EQ.0.0)TTI=80.0
IF(TMAX.LE.0.0) TMAX=200.0
IF(TDIZ.LE.0.0)TDIZ=10.0
SCALT=1.0/ (TDIZ*CMPIN)

READ DISTANCE AXIS PARAMETERS
WRITE (IWR2,1500)

FORMAT (/,’++ INPUT: ’,’2ZLT’,/)
READ (IRE, *, END=9000) ZLT

ZLT - TOTAL PLOT DISTANCE DIMENSION (IN INCHES)
= 0 SET TO 9.5

IF(ZLT.LE.0.0) Z2LT=9.5
READ PLOT PARAMETERS

IF (IAUTO.NE.0)GO TO 2200
WRITE (IWR2,2100)

FORMAT (/,’++ INPUT: ’,’MODEP’,3X, FAC’,/)
READ (IRE, *, END=9000) MODEP, FAC
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2200

2500

2600

2700

2800

3000

3300

3500

3600

3700

4000

MCODEP - MODE FOR OPENING PLOT SYSTEM
0 SET TO 3
1 IMMEDIATE MODE
2 DEFERRED MODE
= 3 EDIT MODE
FAC - PLOT SCALE FACTOR
= 0 SET TO 1.0

IF (IAUTO.NE.(0) MODEP=3
IF (TIAUTO.NE.(O)FAC=1.0
IF (MODEP.LE. () MODEP=3
IF(FAC.LE.0.0)FAC=1.0
IF (IHEAD.LE.0)GO TO 3000

WRITE (IWR2,2500)

FORMAT (/,’++ INPUT: ',’AXTIT’,/)
READ (IRE, 2600, END=9000) AXTIT
FORMAT (A20)

WRITE (IWR2,2700)
FORMAT (/, ' ++ INPUT: ’,’AYTIT’,/)
READ (IRE, 2600, END=9000) AYTIT

WRITE (IWR2,2800)
FORMAT (/, ’ ++ INPUT: /,’AMTIT’,/)
READ (IRE, 2600, END=9000) AMTIT

AXTIT - TIME AXIS TITLE (20 CHARACTERS MAXIMUM))
AYTIT - DISTANCE AXIS TITLE (20 CHARACTERS MAXIMUM)
AMTIT - MAIN PLOT TITLE (20 CHARACTERS MAXIMUM)

WRITE (IWR, 3300)

WRITE (IWR2, 3300)

FORMAT (/,10X,'PLOT PARAMETERS’, /)

WRITE (IWR, 3500) MODEP, FAC

WRITE (IWR2, 3500) MODEP, FAC

FORMAT (/, 10X, 'MODEP = ',I2,5X,'FAC = ',F7.3,/)
WRITE (IWR, 3600)TI,TTI, TMAX, TDIZ

WRITE (IWR2,3600) TI, TTI, TMAX, TDIZ

FORMAT(/,10X,'TI = ’,F8.2,5X,'TTI = ! ,F7.2,5X,'TMAX =
* 10X,'TDIZ = ',F6.2,/)

WRITE (IWR, 3700) ZLT
WRITE (IWR2, 3700) ZLT
FORMAT (/,10X,’2ZLT = ' ,F8.2,/)

PFAC=DMAX/ (NCH*2)
IF (IPLFL.NE.0)GO TO 4000
WIN=ZLT+2.0

CALL OPNPLT (MODEP,WIN,111)
SCALE AND PLOT EACH TRACE
DO 6000 I=ICHAN1,NCH2
ISAMP=JSAMP (I)

SAMR=RSAMR (I)
INDEX= (I-1) *LENG+1

', F71.2,/,



c DETERMINE MAXIMUM O-P AMPLITUDE
CALL SFS(DATA(INDEX) , ISAMP, SFX)

WRITE (IWR2,4100) I, SFX
4100 FORMAT (/,10X,’MAXIMUM AMPLITUDE FOR CHANNEL ’,I4,’ IS ’'F12.3,/)

C

C SCALE DATA

C
IF(SFX.LT.0.000001) SFX=1.0
PF=-PFAC/SFX

C

DO 4500 J=1, ISAMP

IN=INDEX+J-1

DATA (IN)=DATA (IN) *PF
4500 CONTINUE

POSITION DATA TRACE

[eNeNe!

DF=PFAC+ (I-ICHAN1) *2*PFAC

DO 4600 J=1, ISAMP

IN=INDEX+J-1

DATA (IN)=DATA (IN) +DF
4600 CONTINUE

C
IF(I.NE.ICHAN1)GO TO 4700

C

c PLOT AXES

c
CALL RAXEPL (TF, TMAX, SCALT,TI,TTI,FSDIST, DMAX, SCALD,DI,DDI,
* TPF1,IPF2,FAC, AXTIT,AYTIT, AMTIT)

c
IPLFL=1

4700 NP=ISAMP

C

c CHECK FOR TOO MANY SAMPLES

C
TM=FLOAT ( ISAMP) / SAMR
TDIF=TM-TMAX
IF (TDIF.LE.0.0)GO TO 4800
NP=NP-TDIF*SAMR

c

C PLOT DATA TRACE

C

4800 CALL SPLDAT (TF, TZERO,NP, SCALT,FSDIST,DMAX, SCALD, SAMR,
* DATA (INDEX) , FAC)

c
C REMOVE POSITIONING TERM
c
DO 5000 J=1, ISAMP
IN=INDEX+J-1
DATA (IN)=DATA (IN) -DF
5000 CONTINUE

REMOVE SCALING FACTOR

[eNeNe!

DO 5100 J=1, ISAMP



aOQa

5100

6000

7000

7100

8000

8100

9000

IN=INDEX+J-1

DATA (IN) =DATA (IN) /PF

CONTINUE

CONTINUE

RETURN CONTROL TO SCREEN

CALL HLDPLT(5.0,1.0,MODE,MSG)

GO TO 8000

WRITE (IWR2,7100)

FORMAT (/, 10X, / *****x ERROR IN INPUT PARAMETERS **x%x/, /)
GO TO 9000

WRITE (IWR, 8100)

WRITE (IWR2, 8100)

FORMAT (/, 10X, 'DATA SUCCESSFULLY PLOTTED’,/)

RETURN
END



SUBROUTINE SETHD

C
c***********************************************************************
C
C READ HEADER INFORMATION FROM THE KEYBOARD
C
C WRITTEN BY ROBERT P. MASSE
C
C AUGUST 24, 1993 COLORADO
C
C***********************************************************************
C
COMMON/ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOFY, JHOUR, JMIN,
* RSEC,RSAMR, RAO, JNP, RPOLES, JNZ, RZEROS, JSAMP, JFLAG
COMMON/ INOUT/IRE, IWR, IWR2
COMMON/MUCHO/NCHLS, LENG, NACHLS
C
DIMENSION JCODE (100),JCHN(4,100),RLAT(100),RLON(100),
* RELEV(100),JYEAR(100),JDOFY(100), JHOUR(100), JMIN(100),
* RSEC(100),RSAMR(100),RA0(100),JINP (100),RPOLES (30,100),
* JNZ(100),RZER0OS(20,100),JSAMP(100) ,JFLAG(100)
C
COMPLEX RPOLES,RZEROS
C
WRITE (IWR2,100)
100 FORMAT(/,’++ INPUT: ’,’ICHAN’,/)
READ (IRE, *, END=9000) ICHAN
C
C ICHAN - DESIRED CHANNEL TO CHANGE HEADER
C =0 SET TO 1
C
IF (ICHAN.GT.NCHLS)GO TO 7000
C
WRITE (IWR2,200)
200 FORMAT(/,’++ INPUT: ’,’JCODE’,/)
READ (IRE, 250, END=9000) KCODE
250 FORMAT (A4)
C
C JCODE - STATION CODE
C
WRITE (IWR2, 400)
400 FORMAT(/,’++ INPUT: ’,’JCHN’,/)
READ (IRE, 500, END=9000) KC1,KC2,KC3, KC4
500 FORMAT (4Al)
C
C JCHN1 - STATION CHANNEL IDENTIFICATION
c JCHN2 - STATION CHANNEL IDENTIFICATION
C JCHN3 - STATION CHANNEL IDENTIFICATION
C JCHN4 - STATION CHANNEL IDENTIFICATION
C

WRITE (IWR2, 600)
600 FORMAT(/,’++ INPUT: ’,’RLAT’,3X,’RLON’,3X,’RELEV',/)
READ (IRE, *, END=9000) RKLAT, RKLON, RKELEV

RLAT - STATION GEOGRAPHIC LATITUDE (IN DEGREES)
~ = §
= (0 USE OLD LATITUDE

RLON - STATION GEOGRAPHIC LONGITUDE (IN DEGREES)

[eNoNeNeNe!



QOO0

QOO0

C

700

800

900

1000

7000
7100

7200

8000

8100

9000

_=W
= 0 USE OLD LONGITUDE
RELEV - STATION ELEVATION (IN KILOMETERS)

WRITE (IWR2, 700)
FORMAT (/,’++ INPUT: ’,'RSAMR’, /)
READ (IRE, *, END=9000) RKSAMR

RSAMR - DATA SAMPLING RATE (IN SAMPLES/S)
= 0 USE OLD SAMPLING RATE

IF (ICHAN.LE.Q) ICHAN=1

IF (RKLAT.EQ.0.0) RKLAT=RLAT (ICHAN)

IF (RKLON.EQ.0.0) RKLON=RLON (ICHAN)

IF (RKELEV.EQ.0.0) RKELEV=RELEV (ICHAN)

IF (RKSAMR.EQ.0.0) RKSAMR=RSAMR (ICHAN)

WRITE (IWR, 800)

WRITE (IWR2,800)

FORMAT (/, 10X, ' NEW HEADER INFORMATION PARAMETERS’, /)

WRITE (IWR, 900) ICHAN

WRITE (IWR2, 900) ICHAN

FORMAT(/,10X,’ICHAN =',1I4,/)

WRITE (IWR, 1000) KCODE, KC1, KC2,KC3, KC4,RKLAT, RKLON, RKELEV, RKSAMR

WRITE (IWR2, 1000) KCODE, KC1,KC2,KC3,KC4, RKLAT, RKLON, RKELEV, RKSAMR
FORMAT(/,10X,"'JCODE = ’,A4,3X,'JCHN = ’,4A1,3%X,’RLAT = ',F7.3,

* 3X,'RLON = ’,F8.3,//,10X,RELEV = ’,F7.3,5%X,'RSAMR = ! ,F7.3,/)

JCODE (ICHAN)=KCODE
JCHN (1, ICHAN) =KC1
JCHN (2, ICHAN) =KC2
JCHN (3, ICHAN) =KC3
JCHN (4, ICHAN) =KC4
RLAT (ICHAN) =RKLAT
RLON (ICHAN) =RKLON
RELEV (ICHAN)=RKELEV
RSAMR (ICHAN)=RKSAMR

GO TO 8000

WRITE (IWR2,7100)
FORMAT (/, 10X, **x**%* ERROR IN INPUT PARAMETERS X***xxxf /)
WRITE (IWR2, 7200)

FORMAT (/, 10X,  HEADER INFORMATION NOT CHANGED’, /)

GO TO 9000

WRITE (IWR, 8100)
WRITE (IWR2,8100)
FORMAT (/, 10X, ' HEADER INFORMATION SUCCESSFULLY CHANGED’, /)

RETURN
END



SUBROUTINE SETRES
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SET UP COMPLEX RESPONSE FUNCTION IN MASTER FILE
WRITTEN BY ROBERT P. MASSE

DECEMBER 30, 1993 COLORADO
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aQOOoaO00000000

COMMON/INOUT/IRE, IWR, IWR2
COMMON/ I0O/LUN, LUN2, LUN3, LUN4, LUN5, LUN6, LUN7, LUN8
COMMON/RESPON/SA0, KNP, SPOLES, KNZ, SZEROS, KFLAG

DIMENSION SPOLES (30), SZEROS (20)
DIMENSION XPOLES (30),XZEROS (20)
DIMENSION EP(60),EZ (40)

EQUIVALENCE (XPOLES(1l),EP), (XZERCS(1),EZ)

COMPLEX SPOLES, SZEROS
COMPLEX XPOLES, XZEROS

DATA NSTOP/’stop’/,NZERO/’ ZERO' /

WRITE (IWR2, 100)
100 FORMAT(/,’++ INPUT: ’,’IRP’,/)
READ (IRE, *, END=9000) IRP

IRP - SELECT MASTER RESPONSE FLAG
= (0 READ RESPONSE POLES AND ZEROS
= 1 SET UP RESPONSE FROM STORED INFORMATION

[eNeNeEe XS]

IF(IRP.LE.0)GO TO 5000

READ DESIRED STATION-COMPONENT

[eNeNe!

WRITE (IWR2, 300)

300 FORMAT(/,’++ INPUT: ’,’ICODE’,/)
READ (IRE, 350, END=9000) ICODE

350 FORMAT (A4)

ICODE - DESIRED STATION FROM ’'response’ FILE

[eEeKe!

WRITE (IWR2, 400)
400 FORMAT(/,’++ INPUT: ’,’ICOMP’,/)
READ (IRE, 350, END=9000) ICOMP

ICOMP - DESIRED COMPONENT FROM ’response’ FILE

OO0

WRITE (IWR, 500) ICODE, ICOMP
WRITE (IWR2, 500) ICODE, ICOMP
500 FORMAT(/,10X,’ICODE = ’,6A4,5X,’ICOMP = ’,A4,/)

READ DESIRED DATE

[eNeN®]
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QOO

QOO0 0000000

Q00

600

650

WRITE (IWR2,600)

FORMAT (/,’ ++INPUT: ’,’IYR’,3X,’IMO’,3X,’IDY’,/)

READ (IRE, *, END=9000) IYR, IMO, IDY

IYR - DESIRED YEAR
IMC - DESIRED MONTH (NUMBER)
IDY - DESIRED DAY

IF(IYR.LE.1960)GO TO 7400
IF (IMO.LE.0.0)GO TO 7400
IF (IDY.LE.0.0)GO TO 7400
WRITE (IWR, 650) IYR, IMO, IDY
WRITE (IWR2, 650) IYR, IMO, IDY

FORMAT (/, 10X, "IYR = ’,I4,5X,’IMO = ’,I2,5X,’IDY = *,12,/)

READ RESPONSE FILE
OPEN (LUN3, FILE=' response’, STATUS='o0ld’)

REWIND LUN3

700 READ (LUN3,750,END=7000)KSTA, KCOMP, JBMO, JBDY, JBYR, JEMO, JEDY, JEYR,

* SAQ,KNP,KNZ,KFLAG, JNDEX

750 FORMAT (A4, 1X,A4,1X,12,1X,12,1X,14,1X,12,1X,12,1X,I4,1X,E10.3,

* 1X,1I12,1X,12,1%,14,1X,A4)

KSTA - STATION CODE

KCOMP - INSTRUMENT COMPONENT
JBMO - RESPONSE BEGIN MONTH
JBDY - RESPONSE BEGIN DAY
JBYR - RESPONSE BEGIN YEAR
JEMO - RESPONSE END MONTH
JEDY - RESPONSE END DAY

JEYR - RESPONSE END YEAR

SAQ0 - CONSTANT RESPONSE TERM
KNP - NUMBER OF COMPLEX POLES
KNZ - NUMBER OF COMPLEX ZEROS
KFLAG - SPECIAL DATA FLAG
JNDEX - POINTER TO RESPONSE

IF (KSTA.EQ.KSTOP)GO TO 7000

IF (KSTA.NE.ICODE)GO TO 700

IF (KCOMP .NE.ICOMP)GO TO 700

IF (IYR.LT.JBYR)GO TO 700

IF (IYR.GT.JEYR)GO TO 700

IF (IYR.GT.JBYR.AND.IYR.LT.JEYR)GO TO 900
CONVERT DATES TO JULIAN DAYS

CALL JUL (IYR, IMO, IDY, IDD, LEAP)

CALL JUL({JBYR,JBMO, JBDY, JBB, LEAP)

CALL JUL(JEYR, JEMO, JEDY, JEE, LEAP)

IF (IYR.EQ.JBYR.AND.IDD.LT.JBB)GO TO 700
IF (IYR.EQ.JEYR.AND.IDD.GT.JEE)GO TO 700




a0 QO

Qa0
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900

920

950

1000

5000
5100

5200

5300

READ RESPONSE FILE UNTIL POLES AND ZEROS FOUND
READ (LUN3, 350, END=7000) KNDEX

KNDEX - RESPONSE NAME FOR POINTER

IF (KNDEX.NE . JNDEX) GO TO 900

READ POLES AND ZEROS

KNP2=KNP *2
KNZ2=KNZ*2

READ (LUN3, 920, END=7000) (EP (I), I=1,KNP2)
FORMAT (4 (E10.3,1X))

READ (LUN3, 350, END=7000) KZERO

IF (KZERO.EQ.NSTOP)GO TO 7000
IF (KZERO.NE.NZERO)GO TO 7000

READ (LUN3, 920, END=7000) (EZ(I), I=1,KNZ2)
REWIND LUN3

CLOSE (LUN3)

TRANSFER POLES AND ZEROS FROM MASTER FILE TO COMMON/RESPON/
DO 950 I=1,KNP

SPOLES (I)=XPOLES (I)

CONT INUE

DO 1000 I=1,KNZ

SZEROS (I)=XZEROS (I)

CONTINUE

GO TO 5900

READ RESPONSE POLES AND ZEROS

WRITE (IWR2,5100)

FORMAT (/, '++ INPUT: /,’SA0’,/)

READ (IRE, *, END=9000) SA0

SAQ0 - CONSTANT RESPONSE TERM

WRITE (IWR2,5200)

FORMAT (/,’++ INPUT: ’,'KNP’,/)

READ (IRE, *, END=9000) KNP

KNP - NUMBER OF COMPLEX POLES

WRITE (IWR2,5300)

FORMAT (/,’++ INPUT: f,’SPOLES’,/)

READ (IRE, *,END=9000) (SPOLES (I), I=1,30)

SPOLES - COMPLEX POLES
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5400

5500

5600

5900

6000

6100

6200

6400

6500

7000
7100
7200
7300

7400
7500

8000

8100

8200

9000

WRITE (IWR2, 5400)
FORMAT (/,’++ INPUT: ’,'KNZ’,/)
READ (IRE, *, END=9000) KNZ

KNZ - NUMBER OF COMPLEX ZEROS

WRITE (IWR2,5500)
FORMAT (/,’++ INPUT: ’,’SZEROS’,/)
READ (IRE, *, END=9000) (SZEROS (I), I=1,20)

SZEROS - COMPLEX ZEROS

WRITE (IWR2,5600)
FORMAT({/,’++ INPUT: ’,’'KFLAG’,/)
READ (IRE, *, END=9000) KFLAG

KFLAG - SPECIAL DATA FLAG
LIST RESPONSE INFORMATION

WRITE (IWR, 6000)

WRITE (IWR2, 6000)
FORMAT (/, 10X, ' RESPONSE POLES’,/)
WRITE (IWR, 6100) (SPOLES (K) , K=1, KNP)
WRITE (IWR2, 6100) (SPOLES (K) ,K=1, KNP)
FORMAT (10X,E10.3,3%X,E10.3, 6X,E10.3,3X,E10.3)
WRITE (IWR, 6200)

WRITE (IWR2, 6200)
FORMAT (/, 10X, ' RESPONSE ZEROS'’,/)
WRITE (IWR, 6100) (SZEROS (K) , K=1, KNZ)
WRITE (IWR2, 6100) (SZEROS (K) , K=1, KNZ)
WRITE (IWR, 6400) SAQ

WRITE (IWR2, 6400) SAQ

FORMAT (/,10X,’SA0 = ’/,E10.3)

WRITE (IWR, 6500)KFLAG

WRITE (IWR2, 6500) KFLAG

FORMAT (/,10X,'KFLAG = ’,1I8,/)

GO TO 9000

WRITE (IWR2,7100)

FORMAT (/, 10X, ' STATION-COMPONENT RESPONSE NOT AVAILABLE',/)
WRITE (IWR2,7300)

FORMAT (/, 10X, ' RESPONSE NOT SET UP’,/)

GO TO 9000

WRITE (IWR2,7500)
FORMAT(/,10X, 'ERROR IN INPUT PARAMETERS’,/)
GO TO 7200

WRITE (IWR, 8100) ICODE, ICOMP

WRITE (IWR2, 8100) ICODE, ICOMP

FORMAT (/,10X,R4,’ - ',24,/)

WRITE (IWR, 8200)

WRITE (IWR2, 8200)

FORMAT (/, 10X, ' RESPONSE SET UP IN MASTER FILE’,/)

RETURN



SUBROUTINE SETST
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READ START TIME OF DATA FROM THE KEYBOARD
WRITTEN BY ROBERT P. MASSE

AUGUST 24, 1993 COLORADO
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COMMON/ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOFY, JHOUR, JMIN,
* RSEC,RSAMR, RAO, JNP, RPOLES, JNZ, RZEROS, JSAMP, JFLAG
COMMON/ INOUT/ IRE, IWR, IWR2

COMMON/MUCHO /NCHLS, LENG, NACHLS

DIMENSION JCODE (100),JCHN (4,100),RLAT (100),RLON (100),

* RELEV(100),JYEAR(100),JDOFY(100),JHOUR(100),JMIN(100),
* RSEC(100),RSAMR(100),RA0(100),JNP (100) ,RPOLES (30,100),
* JNZ(100),RZEROS (20,100) , JSAMP (100) , JFLAG (100)

COMPLEX RPOLES,RZEROS
WRITE (IWR2,100)

100 FORMAT(/,’++ INPUT: ’,’ICHAN’,/)
READ (IRE, *, END=9000) ICHAN

ICHAN - DESTIRED CHANNEL TO CHANGE HEADER
=0 SET TO 1

ao0an

IF (ICHAN.LE.O) ICHAN=1
WRITE (IWR, 150) ICHAN
WRITE (IWR2,150) ICHAN
150 FORMAT(/,10X, ICHAN = ’,I4,/)

IF (ICHAN.GT.NCHLS)GO TO 7000

WRITE (IWR2, 200)
200 FORMAT (/,’++ INPUT: ’,’JDOFY’,3X,’JHOUR’,3X,’JMIN’, 3X, 'RSEC’,

x /)
r
READ (IRE, *, END=9000) KDOFY, KHOUR, KMIN, RKSEC

JDOFY - NEW START DAY

JHOUR - NEW START HOUR
JMIN - NEW START MINUTE
RSEC - NEW START SECOND

QOO0

WRITE (IWR, 300)
WRITE (IWR2, 300)
300 FORMAT(/,10X,'NEW START TIME',/)
WRITE (IWR, 400) KDOFY, KHOUR, KMIN, RKSEC
WRITE (IWR2, 400) KDOFY, KHOUR, KMIN, RKSEC
400 FORMAT (/,10X,"JDOFY = ’,I14,3X,"JHOUR = ’,13,3%,/JMIN = ’,13,
* 3X,'RSEC = ' ,F7.3,/)

JDOFY (ICHAN) =KDOFY
JHOUR (ICHAN) =KHOUR



JMIN (ICHAN)=KMIN
RSEC (ICHAN) =RKSEC

GO TO 8000

7000 WRITE (IWR2,7100)

7100 FORMAT (/,10X,’'***** ERROR IN INPUT PARAMETERS **xxx*/ /)
WRITE (IWR2,7200)

7200 FORMAT (/,10X,’HEADER INFORMATION NOT CHANGED’,/)
GO TO 9000

8000 WRITE (IWR,8100)
WRITE (IWR2, 8100)
8100 FORMAT (/,10X,’START TIME SUCCESSFULLY CHANGED’, /)

9000 RETURN
END



SUBROUTINE SF'S (X, ISAMP, SFX)
KA KKK KK A I KKK KKK KAk AR KK KKK IR AR KKK AR Ik ok kAR Kk ok kk ok kA kkkkkkkkkkkkkkkkk kK ok kx %
DETERMINE MAXIMUM O-P VALUE OF DATA CHANNEL
X - DATA CHANNEL - INPUT
ISAMP - NUMBER OF SAMPLES IN DATA CHANNEL - INPUT
SFX - MAXIMUM O-P ABSOLUTE VALUE OF DATA CHANNEL - OUTPUT

WRITTEN BY ROBERT P. MASSE

OCTOBER 13, 1993 COLORADO
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DIMENSION X(1)

Q

SFX=0.0

DO 100 J=1,ISAMP

TEMP=ABS (X (J) )

IF (TEMP.GT.SFX) SFX=TEMP
100 CONTINUE

RETURN
END



SUBROUTINE SHIFT (X, ISAMP,NS, LENG, IERR)

c
C*************************************************************‘k*********
c
c SHIFT A TIME SERIES
c
c X - TIME SERIES - INPUT AND OUTPUT
c ISAMP - NUMBER OF SAMPLES IN TIME SERIES - INPUT AND OUTPUT
o NS - TOTAL NUMBER OF SAMPLES TO SHIFT (SKIP) - INPUT
c > 0 SHIFT TO RIGHT (INCREASE DELAY)
c < 0 SHIFT TO LEFT (REDUCE DELAY)
c LENG - TOTAL BUFFER SIZE AVAILABLE - INPUT
c IERR - ERROR STATUS FLAG - OUTPUT
c = 0 NO ERROR
c = 1 ERROR OCCURRED
c
c WRITTEN BY ROBERT P. MASSE
c
c SEPTEMBER 7, 1993 COLORADO
o
C************‘k)\'*********‘k***************************)\'**‘k**‘k*****‘k*******
c
COMMON/ INOUT/IRE, IWR, IWR2
o
DIMENSION X(1)
c
IERR=0
IF (NS.EQ.0)GO TO 9000
IF(NS.GT.0)GO TO 2000
c
o SHIFT DATA TO REDUCE DELAY
c
NX=-NS
IFP=NX+1
ILP=ISAMP
K=1
c
DO 500 J=IFP,ILP
X (K) =X (J)
K=K+1
500 CONTINUE
c
c ZERO END OF TRACE
c
IFP=ISAMP-NX+1
o
DO 1000 J=IFP,ILP
X(J)=0.0
1000 CONTINUE
c
ISAMP=ISAMP-NX
GO TO 9000
C
c SHIFT DATA TO INCREASE DELAY
C

2000 NSAMP=ISAMP+NS
IFp=1
ILP=ISAMP



[eNeKe]

2200

2500

3000

7000

9000

IF (NSAMP.LE.LENG)GO TO 2200
MN=NSAMP-LENG

ILP=ILP-MN

NSAMP=LENG

IF(ILP.LE.1)GO TO 7000

DO 2500 J=IFP,ILP
K=NSAMP-J+1
L=ILP-J+1

X (K) =X (L)
CONTINUE

ZERO BEGINNING OF TRACE
DO 3000 J=1,NS

X(J)=0.0

CONTINUE

ISAMP=NSAMP
GO TO 9000

IERR=1

RETURN
END



SUBROUTINE SHIFTX

c
C***********************************************************************
c
c EXECUTIVE ROUTINE FOR SHIFTING DATA IN A CHANNEL
c
c WRITTEN BY ROBERT P. MASSE
c
c NOVEMBER 23, 1993 COLORADO
c
C***********************************************************************
c
COMMON/ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOF'Y, JHOUR, JMIN,
* RSEC, RSAMR, RAO, JNP, RPOLES, JNZ, RZEROS, JSAMP, JFLAG
COMMON/INOUT/IRE, IWR, IWR2
COMMON /MUCHO/NCHLS, LENG, NACHLS
COMMON/XDATA/DATA
c
DIMENSION JCODE (100),JCHN(4,100),RLAT(100),RLON(100),
* RELEV(100),JYEAR(100),JDOFY(100),JHOUR(100), JMIN(100),
* RSEC(100),RSAMR(100),RA0(100),JNP (100),RPOLES (30,100),
* JNZ(100),RZEROS (20,100), JSAMP (100) , JFLAG(100)
DIMENSION DATA (1)
c
COMPLEX RPOLES,RZEROS
c
c READ SHIFTING PARAMETERS
c
WRITE (IWR2, 100)
100 FORMAT (/,’++ INPUT: ’,’ICHAN’,3X,’DELAY’,/)
READ (IRE, *, END=9000) ICHAN, DELAY
c
c ICHAN - DESIRED CHANNEL TO SHIFT
c DELAY - DELAY TIME (IN SECONDS)
c > 0 INCREASE DELAY
c < 0 DELETE FIRST PART OF TRACE TO ADVANCE TRACE
C

WRITE (IWR, 200) ICHAN, DELAY
WRITE (IWR2,200) ICHAN, DELAY
200 FORMAT(/,10X,’ICHAN = ’,I4,5X,'DELAY = ’,F8.3,/)

IF (ICHAN.GT.NACHLS)GO TO 7000

IF (ICHAN.LE.Q)GO TO 7000

ISAMP=JSAMP (ICHAN)

NS=DELAY*RSAMR (ICHAN)

IF(NS.EQ.0)GO TO 8000

MNS=-NS

IF(NS.LT.0.AND.MNS.GT.ISAMP)GO TO 7000
INDEX= (ICHAN-1) *LENG+1

SHIFT TRACE

oMo Ne!

CALL SHIFT (DATA (INDEX), ISAMP,NS, LENG, IERR)

IF(IERR.EQ.1)GO TO 7000
JSAMP (ICHAN) =ISAMP
GO TO 8000



7000 WRITE (IWRZ2,7100)

7100 FORMAT (/,10X,’***** ERROR IN INPUT PARAMETERS **x*x’/ /)
WRITE (IWR2,7200)

7200 FORMAT (/,10X,'DATA NOT SHIFTED’,/)
GO TO 9000

8000 WRITE (IWR,8100)NS
WRITE (IWR2, 8100)NS
8100 FORMAT(/,10X,’DATA SUCCESSFULLY SHIFTED ’,I6,’ SAMPLES’,/)

9000 RETURN
END
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500

SUBROUTINE SIG1 (X, ISAMP,SAMR,F,A,B,A0)

KA A A A AR KA AR AR A AR A A A A AR AR AR AR kA Ak hkhkhhkhkh Ak khkkkkhkkhkhkkkkkkhhhkkkkkk

CALCULATE SYNTHETIC SINE/COSINE SIGNAL COMPONENT

X - GENERATED SIGNAL - OUTPUT

ISAMP - NUMBER OF SAMPLES TO GENERATE - INPUT

SAMR - SAMPLING RATE OF GENERATED SIGNAL (IN SAMPLES/S) - INPUT
F - FREQUENCY OF SINE/COSINE COMPONENT - INPUT

A - COSINE COEFFICIENT - INPUT

B - SINE COEFFICIENT - INPUT

A0 - DC OFFSET - INPUT

WRITTEN BY ROBERT P. MASSE
OCTOBER 22, 1993 COLORADO
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COMMON/DAZCON/PI, RD2DG, DG2RD, DG2KM, GEOCO1, GEOCO2, TWOP I, KNN, KSS,
* KEE, KWW

DIMENSION X(1)
ARG=TWOPI*F/SAMR

DO 500 J=1, ISAMP

FJ=J-1

X (J)=A*COS (ARG*FJ) +B*SIN (ARG*FJ) +A0
CONT INUE

RETURN
END



SUBROUTINE SIG2(X,ISAMP,IS,AMP)

R R L e T R T T Ty
CALCULATE SYNTHETIC DELTA FUNCTION SIGNAL COMPONENT
X - GENERATED SIGNAL - OUTPUT
ISAMP - NUMBER OF SAMPLES TO GENERATE - INPUT
IS - SAMPLE NUMBER TO INSERT DELTA FUNCTION - INPUT
AMP - AMPLITUDE OF DELTA FUNCTION - INPUT
WRITTEN BY ROBERT P. MASSE

OCTOBER 22, 1993 COLORADO
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QOO0

DIMENSION X (1)

(@]

DO 100 J=1, ISAMP
X(J)=0.0
100 CONTINUE

X(IS)=AMP

RETURN
END
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SUBROUTINE SIG3 (X, ISAMP,SAMR,F)
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CALCULATE SYNTHETIC FUNCTION (t**2)*exp (2-t)*sin (2pift)

X - GENERATED SIGNAL - OUTPUT

ISAMP - NUMBER OF SAMPLES TO GENERATE - INPUT
SAMR - SAMPLING RATE OF GENERATED SIGNAL - INPUT
F - FREQUENCY OF SINE COMPONENT - INPUT

REFERENCES
KULHANEK AND KLIMA,1970,GEOPHYS. J.,21,235-242.
FARNBACH, 1975, BSSA, 65, 951-962.

WRITTEN BY ROBERT P. MASSE

OCTOBER 25, 1993 COLORADO
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COMMON/DAZCON/PI, RD2DG, DG2RD, DG2KM, GEOCO1, GEOCO2, TWOP I, KNN, KSS,
* KEE, KWW

DIMENSION X (1)
ARG2=TWOPI*F

DO 500 J=1, ISAMP
FJ=(J-1) /SAMR

ARG1=2.0-2.0*FJ

X (J) =FJ*FJI*EXP (ARG1) *SIN (ARG2*FJ)
CONTINUE

RETURN
END



SUBRCUTINE SIGNAL

C
C***********************************************************************
C
C CALCULATE SYNTHETIC TEST SIGNALS
C
C WRITTEN BY ROBERT P. MASSE
C
C OCTOBER 22, 1993 COLORADO
C
C***********************************************************************
C
CCMMON /ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOFY, JHOUR, JMIN,
* RSEC,RSAMR, RA(Q, JNP,RPOLES, JNZ,RZEROS, JSAMP, JFLAG
COMMON/DAZCON/PI, RD2DG, DG2RD, DG2KM, GEOCO1, GEOCO2, TWOP I, KNN, KSS,
* KEE, KWW
COMMON/DEM/ IDEM, IDEM1
COMMON/ IN/BX
COMMON/INOUT/IRE, IWR, IWR2
COMMON /MUCHO/NCHLS, LENG, NACHLS
COMMON/XDATA/DATA
C
DIMENSION JCODE (100),JCHN(4,100),RLAT(100),RLON(100),
* RELEV(100),JYEAR(100),JDOFY(100), JHOUR(100),JMIN(100),
* RSEC(100),RSAMR(100),RA0(100),JNP(100),RPOLES(30,100),
* JNZ(100),RZEROS (20,100) ,JSAMP (100) ,JFLAG(100)
DIMENSION DATA(1l),BX(1)
c
COMPLEX RPOLES,RZEROS
C
C READ SIGNAL OPTIONS
C
WRITE (IWR2,100)
100 FORMAT(/,’++ INPUT: ‘,’ICHAN’,3X,’SAMR’, 3X,’'NSIG’, 3%,
*x 'KSAMP’, /)
READ (IRE, *, END=9000) ICHAN, SAMR, NSIG, KSAMP
C
C ICHAN - CHANNEL TO ADD SYNTHETIC SIGNAL
c = 0 SET TO 1
C **x*x*x* CAUTION SIGNALS ARE ADDED TO CHANNEL AS IS;
c CHANNEL IS NOT SET TO ZERQ **x%x%
C SAMR - SAMPLING RATE (IN SAMPLES/S)
c = (0 SET TO 40.0
c NSIG - NUMBER OF DIFFERENT SIGNALS TO COMPUTE AND ADD
C TO ICHAN
c = (0 SET TO 1
C KSAMP - NUMBER OF SAMPLES TO SET FOR DATA CHANNEL
C = 0 USE PRE-EXISTING NUMBER
C
IF (ICHAN.LE.OQ) ICHAN=1
IF (ICHAN.GT.NACHLS) NACHLS=ICHAN
IF (SAMR.LE.0.0) SAMR=40.0
IF (NSIG.LE.Q)NSIG=1
IF (ICHAN.GT.NCHLS)GO TO 7000
C

250 WRITE (IWR,260)
WRITE (IWR2,260)
260 FORMAT(/,10X,’SIGNAL PARAMETERS', /)



WRITE (IWR, 300) ICHAN, SAMR, NSIG, KSAMP
WRITE (IWR2,300) ICHAN, SAMR, NSIG, KSAMP

300 FORMAT(/,10X,'ICHAN = ’,16,5X,'SAMR = ’ ,F7.3,5X,'NSIG = ',1I5,
* /,10X,"KSAMP = ’,I6,/)

ZERO WORK AREA

Q00

400 DO 500 I=1,IDEM1
BX(I)=0.0
500 CONTINUE

GENERATE ALL SIGNALS

Qa0

DO 6500 I=1,NSIG

1000 WRITE (IWR2,1100)

1100 FORMAT(/,’++ INPUT: ’,'ISNX',/)
READ (IRE, *, END=9000) ISNX

ISNX - SIGNAL TYPE

= 0 SET TO 1

= 1 SINE/COSINE SIGNAL

2 DELTA FUNCTION

3 SPECIAL FUNCTION # 1
f(t)=(t**2) *exp (2-2t) *sin (2pift)

QOO0
I

IF (ISNX.LE.Q) ISNX=1
WRITE (IWR, 1500) ISNX
WRITE (IWR2,1500) ISNX
1500 FORMAT(/,10X,'ISNX = ’,I3,/)

WRITE (IWRZ2,2000)
2000 FORMAT(/,'++ INPUT: ’,’ISAMP’,3X,'IFIR’,/)
READ (IRE, *, END=9000) ISAMP, IFIR

ISAMP - NUMBER OF SAMPLES TO GENERATE
= 0 SET TO LENG

IFIR - FIRST SAMPLE TO ADD GENERATED SIGNAL TO
=0 SET T0 1

aoaoa0nan

IF (ISAMP.LE.(0) ISAMP=LENG
IF (IFIR.LE.0) IFIR=1
WRITE (IWR,2100) ISAMP, IFIR
WRITE (IWR2,2100) ISAMP, IFIR
2100 FORMAT(/,10X, ISAMP = ’,I16,5X, IFIR = ’,16,/)

C

IF(IFIR.GT.LENG)GO TO 7000

IF ((ISAMP+IFIR-1) .GT.LENG)GO TO 7000
Cc
C READ WEIGHTING AND SCALING PARAMETERS
C

WRITE (IWR2,2300)
2300 FORMAT(/,"++ INPUT: ’,’ALPHA’,3X,"SCALE’,/)
READ (IRE, *, END=9000) ALPHA, SCALE

ALPHA - EXPONENTIAL DECAY CONSTANT exp(-alpha*t)
= 0 NO EXPONENTIAL WEIGHTING

SCALE - SCALE FACTOR FOR SIGNAL (MAXIMUM VALUE FOR SIGNAL)
= 0 SET TO 1.0

[eNoNeNeNe!
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C

c

C

[eReNe]

QOO0

2500

2700

2900

3500

3600

3700

4500

4600

IF (SCALE.EQ.0.0) SCALE=1.0

WRITE (IWR, 2500) ALPHA, SCALE

WRITE (IWR2,2500) ALPHA, SCALE

FORMAT (/,10X,’ALPHA = /,F10.4,5X,’SCALE =

IF(ISNX.NE.1)GO TO 3500
CALCULATE SINE/COSINE SIGNAL

WRITE (IWR2,2700)
FORMAT (/,’++ INPUT: ’,’T/,3X,’A’,3X,'B’,3X
READ (IRE, ¥, END=9000) T, 2, B, A0

T - PERIOD OF SINE/COSINE COMPONENT
A - COSINE COEFFICIENT

B - SINE COEFFICIENT

A0 - DC OFFSET

WRITE (IWR,2900)T,2,B, A0
WRITE (IWR2,2900)T,A,B, Al
FORMAT (/,10X,’T = /,F10.4,5X,’A = ’,F10.4

* 29X,’A0 = ' ,F10.4,/)

F=1.0/T

CALL SIG1(BX,ISAMP,SAMR,F,A,B,A()

GO TO 6000

IF (ISNX.NE.2)GO TO 4500

CALCULATE DELTA FUNCTION

WRITE (IWR2, 3600)

FORMAT (/,’++ INPUT: ’,’AMP’,3X,'IS’,/)

READ (IRE, *, END=9000) AMP, IS

AMP - AMPLITUDE OF DELTA FUNCTION
IS - SAMPLE NUMBER TO PLACE DELTA FUNCTION

WRITE (IWR,3700) AMP, IS
WRITE (IWR2,3700) AMP, IS

r,F10.4,/)

TR0, /)

,5X,’B = ' ,F10.4,/,

FORMAT(/,10X,AMP = ’,F10.4,5X,’IS = ’,I5,/)

CALL SIG2 (BX, ISAMP,IS,AMP)
GO TO 6000

IF (ISNX.NE.3)GO TO 6500
CALCULATE SPECIAL FUNCTION # 1
WRITE (IWR2, 4600)

FORMAT (/,’++ INPUT: ’,’T’,/)
READ (IRE, *, END=9000) T

T - PERIOD OF SINE COMPONENT



Q [eNeXe! Q

QOO0

QOO0

4700

6000

6100

6200

6300

6500

7000
7100

7200

8000

8100

9000

WRITE (IWR, 4700) T

WRITE (IWR2,4700) T
FORMAT(/,10X,’T = ’,F12.5,/)
F=1.0/T

CALL SIG3(BX,ISAMP, SAMR,F)
ATTENUATE SIGNAL

IF (ALPHA.EQ.0.0)GO TO 6100
CALL EXPWF (BX, ISAMP, SAMR, ALPHA)
IF (SCALE.EQ.1.0)GO TO 6200
SCALE SIGNAL

CALL SCALTS (BX, ISAMP, SCALE)
INDEX= ( ICHAN-1) *LENG+IFIR
ADD SIGNAL TO DATA CHANNEL
DO 6300 J=1, ISAMP
IN=INDEX+J-1

DATA (IN)=DATA (IN) +BX (J)
CONTINUE

CONTINUE

RSAMR (ICHAN) =SAMR
IF (KSAMP.GT.(0) JSAMP ( ICHAN) =KSAMP

IF (JSAMP (ICHAN) .LE.(0) JSAMP (ICHAN) =ISAMP

GO TO 8000

WRITE (IWR2,7100)

FORMAT (/, 10X, *****x ERROR IN INPUT PARAMETERS ***x*/ /)

WRITE (IWR2,7200)

FORMAT (/, 10X, SIGNAL NOT GENERATED’, /)

GO TO 9000

WRITE (IWR, 8100)
WRITE (IWR2,8100)

FORMAT (/,10X, ' SIGNAL SUCCESSFULLY GENERATED’,/)

RETURN
END
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SUBROUTINE SPECTR
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EXECUTIVE ROUTINE FOR FOURIER TRANSFORM
WRITTEN BY ROBERT P. MASSE

OCTOBER 25, 1993 COLORADO
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COMMON/ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOFY, JHOUR, JMIN,
* RSEC, RSAMR, RA0, JNP,RPOLES, JNZ, RZEROS, JSAMP, JFLAG
COMMON/IN/BX

COMMON/ INOUT/IRE, IWR, IWR2

COMMON/MUCHO/NCHLS, LENG, NACHLS

COMMON/XDATA/DATA

DIMENSION JCODE (100),JCHN(4,100),RLAT(100),RLON(100),

* RELEV(100),JYEAR(100),JDOFY(100), JHOUR(100) ,JMIN(100),
* RSEC(100),RSAMR(100),RA0(100),JINP (100),RPOLES (30,100),
* JNZ(100) ,RZEROS (20,100) , JSAMP (100) , JFLAG (100)
DIMENSION DATA(1),BX(1),A(1),B(1),C(1),PH(1)

EQUIVALENCE (BX(20001),A(1)), (BX(30001),B(1)), (BX(40001),C(1))
EQUIVALENCE (BX(50001),PH(1))

COMPLEX RPOLES,RZEROS
ISIGN=1

WRITE (IWR2, 300)
FORMAT (/,’++ INPUT: ’,’IPOW’,/)
READ (IRE, *, END=9000) IPOW

IPOW - SPECTRA OPTION
= 0 DIRECT TRANSFORM TO REAL AND IMAGINARY COMPONENTS
1 INDIRECT TRANSFORM TO TIME DOMATIN
2 DIRECT TRANSFORM TO POWER SPECTRA
(LIMITED TO 10000 POINTS)
3 DIRECT TRANSFORM TO AMPLITUDE AND PHASE SPECTRA
(LIMITED TO 10000 POINTS)
4 SLOW TEST TRANSFORM
(LIMITED TO 10000 POINTS)

WRITE (IWR, 400) IPOW
WRITE (IWR2, 400) IPOW
FORMAT(/,10X, " IPOW = ',12,/)

WRITE (IWR2,500)
FORMAT(/,'++ INPUT: ’,’ICHAN’,/)
READ (IRE, *, END=9000) ICHAN

ICHAN - CHANNEL NUMBER TO COMPUTE SPECTRA OF
> 0 MOVE ICHAN TO BX AND COMPUTE FOR BX
= 0 COMPUTE FOR BX



WRITE (IWR, 600) ICHAN
WRITE (IWR2, 600) ICHAN
600 FORMAT(/,10X,’ICHAN = ’,14,/)

IF (ICHAN.GT.NACHLS)GO TO 7000

WRITE (IWR2,700)
700 FORMAT (/,’++ INPUT: ’,’ISAMP’,3X,’IFIR’,3X,’SAMR’,/)
READ (IRE, *, END=9000) ISAMP, IFIR, SAMR

ISAMP - NUMBER OF SAMPLES TO MOVE TO BX
= 0 MOVE ALL SAMPLES

IFIR - FIRST SAMPLE TO MOVE
= 0 SET TO 1

SAMR - SAMPLING RATE (IN SAMPLES/S)
= (0 USE VALUE FOR CHANNEL

QOQOO00000n

IF (IFIR.LE.0) IFIR=1
IF (ISAMP.LE.0.AND.ICHAN.EQ.0)GO TO 7000
IF (ISAMP.LE.() ISAMP=JSAMP (ICHAN) -IFIR+1
IF (SAMR.LE.0.0.AND.ICHAN.EQ.0)GO TO 7000
IF (SAMR.LE.0.0) SAMR=RSAMR ( ICHAN)
WRITE (IWR, 800) ISAMP, IFIR, SAMR
WRITE (IWR2, 800) ISAMP, IFIR, SAMR
800 FORMAT (/,10X,’ISAMP = ’,I6,5X,'IFIR = ’,I4,5X,'SAMR = ',F6.2,/)

IF (ISAMP.LE.0.OR.SAMR.LE.0.0)GO TO 7000

IF (IPOW.EQ.4)GO TO 1700
IF (IPOW.NE.1)GO TO 1000
ISIGN=-1

GO TO 1300

1000 WRITE (IWR2,1100)
1100 FORMAT (/,’++ INPUT: ’,’NSM’,/)
READ (IRE, *, END=9000) NSM

NSM - NUMBER OF POINTS TC SMOOTH SPECTRA OVER
(MUST BE BETWEEN 5 AND 25)
= 0 NO SMOOTHING

[eNPNeNONY!

WRITE (IWR, 1200) NSM
WRITE (IWR2,1200)NSM
1200 FORMAT (/,10X,’NSM = 7,13,/)

1300 IF(ICHAN.LE.(0)GO TO 1500
IFL=1
IB1=IFIR
IL1=IB1+ISAMP-1
NCH1=ICHAN
IB2=1
NCH2=1
IHF=0

MOVE DATA CHANNEL TO BX

aOQ0

CALL MOVE (IFL, IB1,IL1,NCH1,IB2,NCH2, IHF)



C CALCULATE TRANSFORM OF DATA IN BX
1500 CALL TTOF1 (BX, ISAMP, LENG, ISIGN,N2PWR,N2LEN, NH2,N2P1,NZ)

WRITE (IWR, 1600) N2LEN
WRITE (IWR2, 1600) N2LEN

1600 FORMAT (/,10X,’NUMBER OF SAMPLES TRANSFORMED = ’,I6,/)
GO TO 2000

1700 IF(ICHAN.LE.0)GO TO 1750
INDEX= (ICHAN-1) *LENG+1

c
c CALCULATE SLOW TRANSFORM OF DATA IN DATA ARRAY
C
CALL TTOF3 (DATA (INDEX) , ISAMP, SAMR, LENG, A, B, C, PH, N2PWR, N2LEN,
* NH2,N2P1,NZ)
o
GO TO 1780
c
o CALCULATE SLOW TRANSFORM OF DATA IN BX ARRAY
c
1750 CALL TTOF3 (BX,ISAMP,SAMR,LENG, A,B,C, PH,N2PWR, N2LEN, NH2,
* N2P1,NZ)
C
c LIST SPECTRAL DATA
c
1780 CALL PRSPC3(N2LEN,NH2,SAMR,A,B,C,PH)
C
GO TO 9000
c

2000 IF(IPOW.EQ.1)GO TO 9000
IF (IPOW.LE.(0)GO TO 4000
IF (IPOW.GT.3)GO TO 9000

g CALCULATE AMPLITUDE AND PHASE
y CALL AMPPH1 (BX,C,PH,NH2)

¢ IF (IPOW.NE.2)GO TO 3000

g CALCULATE POWER

y CALL POW (C,N2LEN,NH2)

C3000 IF (NSM.LE.0)GO TO 4000

g SMOOTH SPECTRAL DATA

© CALL RAVAGE (C, N2LEN, NSM)

o

4000 WRITE (IWR2,4100)
4100 FORMAT(/,’++ INPUT: ',’IPRT’,3X,’IPLOT’,/)
READ (IRE, *,END=9000) IPRT, IPLOT

IPRT - LIST OPTION
> 0 THEN LIST
IPLOT - PLOT SPECTRA OPTION
> 0 THEN PLOT SPECTRA

QOO0
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4300

4800

5000

6000

6200

6300

7000
7100

7200

WRITE (IWR, 4300) IPRT, IPLOT
WRITE (IWR2, 4300) IPRT, IPLOT
FORMAT (/, 10X, IPRT = ’,12,5X,'IPLOT = /,12,/)

IF (IPRT.LE.0.AND.IPLOT.LE.(0)GO TO 9000

WRITE (IWR2, 4800)
FORMAT (/, ' ++ INPUT: ’,’TMN’,3X,’TMX’,/)
READ (IRE, *, END=9000) TMN, TMX

TMN - SHORTEST PERICD TO PRINT AND PLOT
= (0 USE DEFAULT FROM SPECTRA

TMX - LONGEST PERIOD TO PRINT AND PLOT
= (0 USE DEFAULT FROM SPECTRA

WRITE (IWR, 5000) TMN, TMX

WRITE (IWR2,5000) TMN, TMX

FORMAT(/,10X,’/TMN = /,F10.3,5X,/TMX = /,F10.3,/)
FMX=0.0

FMN=0.0

IF (TMX.GT.0.0) FMN=1.0/TMX
IF(TMN.GT.0.0)FMX=1.0/TMN

IF (IPRT.LE.0)GO TO 6000

LIST SPECTRAL DATA

CALL PRSPC1 (BX,C,PH,NH2,N2LEN,N2P1, FMN, FMX, SAMR, IPOW)
IF (IPLOT.LE.0)GO TO %000

PLOT SPECTRAL DATA

WRITE (IWRZ2, 6200)

FORMAT (/, ' ++ INPUT: ’,'IFFT’,/)

READ (IRE, *, END=9000) IFFT

IFFT - FREQUENCY/PERIOD FLAG

= (0 PLOT FREQUENCY VALUES
1 PLOT PERIOD VALUES

WRITE (IWR, 6300) IFFT
WRITE (IWR2, 6300) IFFT
FORMAT (/, 10X, ' IFFT = ,12,/)

DF=0.0

CALL PLSPEC(C,PH,NH2, N2LEN, FMN, FMX, DF, SAMR, IPOW, IFFT)
GO TO 8000

WRITE (IWR2,7100)

FORMAT (/, 10X,/ **x*** ERROR IN INPUT PARAMETERS **x**/ /)
WRITE (IWR2, 7200)

FORMAT (/, 10X, ' SPECTRAL OPERATION NOT COMPLETED’,/)
GO TO 9000



8000 WRITE (IWR,8100)
WRITE (IWR2,8100)
8100 FORMAT(/,10X,’SPECTRAL OPERATIONS SUCCESSFULLY COMPLETED’, /)

9000 RETURN
END



SUBROUTINE SPLDAT (TF, TZERO, NP, SCALT, FSDIST, DMAX, SCALD,
* SAMR, S,FAC)

C
Chhkkkkkkkhkkkkkkhkhkkkhkkhhhkhkkhkkhhkhhkkkhkkkhhkkkhhkkhkkkkhkkkhkkkhkkkhkkkkkkkkk

POSITION AND PLOT A SINGLE TIME SERIES

TF - PLOT ORIGIN FOR TIME (IN SECONDS) - INPUT
TZERO - LOCATION OF FIRST POINT TO PLOT (IN SECONDS) - INPUT
NP - NUMBER OF POINTS TO PLOT - INPUT
SCALT - TRACE PLOTTING INCREMENT (IN INCHES/S) - INPUT
FSDIST - PLOT ORIGIN FOR DISTANCE - INPUT
DMAX - MAXTIMUM DISTANCE VALUE - INPUT
(PLOT SIZE MUST BE 1.5 INCHES LARGER THAN THIS)
SCALD - DISTANCE PLOTTING INCREMENT (IN IN/KILOMETER) - INPUT
SAMR - SAMPLING RATE (IN SAMPLES/S) - INPUT
S - TIME SERIES - INPUT
FAC - PLOT SCALE FACTOR - INPUT

WRITTEN BY ROBERT P. MASSE

AUGUST 18, 1993 COLORADO
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DIMENSION S (1)

C
IF(NP.LE.0)GO TO 9000
c
CALL FACTOR (FAC)
C
YLT= (DMAX-FSDIST) *SCALD+1.50
TT=(TZERO-TF) *SCALT+0.50
C
DO 500 I=1,NP
FI=I-1
T=TT+(FI/SAMR) *SCALT
D=(S(I)-FSDIST) *SCALD
D=YLT-D
IF(I.GT.1)GO TO 150
C
CALL PLOT(T,D,3)
C
CALL PLOT(T,D, 2)
c
GO TO 500
C
150 CALL PLOT(T,D,1)
C
500 CONTINUE
C
C POSITION PEN BACK AT BEGINNING OF TRACE
C
T=TT
C
CALL PLOT(T,D, 3)
C

CALL FACTOR(1.0)



SUBROUTINE SPLOT(X,Y, IFIR,ILAS, INC, IYMAX, KMAX, XS, XL, YS, YL)
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PRINTER PLOT OF X VS Y DATA
PLOTS X IN A 0-70 FIELD VS Y IN A 0-IYMAX FIELD

X - DATA ARRAY - INPUT
Y - DATA ARRAY - INPUT
IFIR - FIRST POINT IN ARRAYS TO PLOT - INPUT
= (0 SET TO 1
ILAS - LAST POINT IN ARRAYS TO PLOT - INPUT
INC - INCREMENT FOR SELECTING DATA POINTS TO PLOT - INPUT
= 0 SET TO 1
IYMAX - MAXIMUM NUMBER OF LINES IN Y FIELD - INPUT
= 0 SET TO 55
KMAX - MAX/MIN FLAG - INPUT
= 0 PLOT ALL VALUES
= 1 MAXIMUM AND MINIMUM LIMITS PROVIDED

XS - SMALLEST X VALUE PLOTTED - INPUT OR OUTPUT
XL - LARGEST X VALUE PLOTTED - INPUT OR OUTPUT
¥YS - SMALLEST Y VALUE PLOTTED - INPUT OR OUTPUT
YL - LARGEST Y VALUE PLOTTED - INPUT OR OUTPUT

NOVEMBER 15, 1993 COLORADO
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QOO0 000000n

COMMON/INOUT/IRE, IWR, IWR2

Q

DIMENSION X(1),Y(1),FX(61),ZX(6)
INTEGER*4 FX, TSTAR,EYE, BLNK

DATA TSTAR/'*'/,EYE/'I'/,BLNK/' '/
IF (IFIR.LE.0) IFIR=1

IF (INC.LE.0) INC=1

IF (IYMAX.LE. () IYMAX=55
MMAX=TYMAX+1

IF (KMAX.GT.0)GO TO 30

DETERMINE LARGEST AND SMALLEST X AND Y VALUES

Qa0

XL=X(IFIR)
XS=X(IFIR)
YL=Y(IFIR)
YS=Y (IFIR)

DO 20 JK=IFIR,ILAS,INC

IF (XL.LT.X (JK) ) XL=X (JK)

IF (XS.GT.X (JK) ) XS=X (JK)

IF (YL.LT.Y (JK) ) YL=Y (JK)

IF (YS.GT.Y (JK) ) YS=Y (JK)
20 CONTINUE

Cc DETERMINE PLOT SCALE FACTORS



c
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30

50

200

500

600

1000

1200

1500

1600

XSCALE=(XL-XS)/60.0
YSCALE= (YL-YS) /FLOAT ( IYMAX)
YHALF=YSCALE*(0.5

WRITE (IWR, 50)
WRITE (IWR2, 50)

FORMAT (/,1X,’'Y VALUES /,6(10HI.........

DO 1000 J=1,MMAX

DO 200 I=2,60
FX(I)=BLNK
CONTINUE

FX(1)=EYE
FX(61)=EYE

ZY=YSCALE* (J-1) +YS

DO 500 I=IFIR,ILAS,INC

IF(Y(I) .GT.YL)GO TO 500

IF (Y (I) .LT.YS)GO TO 500

IF(X(I) .GT.XL)GO TO 500
IF(X(I).LT.XS)GO TO 500

IF (ABS (Y (I)-2ZY) .GT.YHALF)GO TO 500
IX=((X(I)-XS)/XSCALE)+0.5

IT=IX+1

FX(II)=TSTAR

CONTINUE

PRINT LINE OF DATA

WRITE (IWR, 600) Z2Y, (FX(I),I=1,61)
WRITE (IWR2, 600) 2Y, (FX(I),I=1,61)
FORMAT (F9.3,1X, 61A1)

CONTINUE

WRITE (IWR, 1200)
WRITE (IWRZ2,1200)
FORMAT (10X, 6 (10HT......... ), I")

DO 1500 I=1,11
ZX(I)=10.0*FLOAT (I-1) *XSCALE+XS
CONTINUE

WRITE (IWR,1600) (ZX(I),I=1,86)
WRITE (IWR2,1600) (Z2X(I), I=1,6)
FORMAT (5X, 6F10.3,/)

RETURN
END



SUBROUTINE SPLOTX

L R T E T
EXECUTIVE ROUTINE FOR PRINTER PLOT
WRITTEN BY ROBERT P. MASSE

NOVEMBER 15, 1993 COLORADO
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COMMON/ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOFY, JHOUR, JMIN,
* RSEC,RSAMR,RAQ, JNP,RPOLES, JNZ, RZEROS, JSAMP, JFLAG

COMMON/ IN/BX

COMMON/INOUT/IRE, IWR, IWR2

COMMON /MUCHO/NCHLS, LENG, NACHLS

COMMON/XDATA/DATA

DIMENSION JCODE (100),JCHN(4,100),RLAT(100),RLON(100),

* RELEV (100),JYEAR(100),JDOFY(100), JHOUR (100), JMIN(100),
* RSEC(100),RSAMR(100),RA0(100),JNP(100),RPOLES (30,100),
* JNZ(100),RZEROS (20,100) ,JSAMP (100) , JFLAG(100)
DIMENSION DATA(1),BX(1)

COMPLEX RPOLES,RZEROS

WRITE (IWR2,100)
100 FORMAT(/,’++ INPUT: ’,’ICHAN1’,3X,’ICHAN2’,/)
READ (IRE, *, END=9000) ICHAN1, ICHAN2

ICHAN1 - CHANNEL OF X DATA ARRAY
=0 SET TO 1
ICHAN2 - CHANNEL OF Y DATA ARRAY
= (0 CREATE SEQUENTIAL INDEX ARRAY IN BX AS Y

oNoNoNONONe!

IF (ICHAN1.LE.0) ICHAN1=1
WRITE (IWR, 300) ICHAN1, ICHAN2
WRITE (IWR2, 300) ICHAN1, ICHAN2

300 FORMAT(/,10X,’ICHAN1 = ’,I4,5X, ICHAN2 = ’,1I4,/)

IF (ICHAN1.GT.NACHLS)GO TO 7000
IF (ICHAN2.GT.NACHLS)GO TO 7000

WRITE (IWR2, 400)
400 FORMAT(/,’++ INPUT: ’,’IFIR’,3X,’ILAS’,3X,’INC',/)
READ (IRE, *, END=9000) IFIR, ILAS, INC

IFIR - FIRST POINT TO PLOT
= 0 SET TO 1
ILAS - LAST POINT TO PLOT
= 0 SET TO CHANNEL VALUE
INC - INCREMENT FOR SELECTING DATA POINTS TO PLOT
=0 SET TO 1

oo NN NoNoNONe]

IF(IFIR.LE.Q) IFIR=1
IF (ILAS.LE.Q0) ILAS=JSAMP (ICHAN1)
IF(INC.LE.0) INC=1



WRITE (IWR, 700) IFIR, ILAS, INC
WRITE (IWR2, 700) IFIR, ILAS, INC
700 FORMAT(/,10X,’IFIR = ,I6,5X,'ILAS = /,16,5X,’INC = /,1I3,/)

WRITE (IWR2, 800)
800 FORMAT(/,’++ INPUT: ’,’IYMAX’,3X,’'KMAX',/)
READ (IRE, *, END=9000) IYMAX, KMAX

IYMAX - MAXTIMUM NUMBER OF LINES IN Y FIELD
KMAX - MAX/MIN PLOT FLAG

= 0 PLOT ALL VALUES

1 READ IN MAXIMUM/MINIMUM VALUES

[oNoNoNoNON®!
[

WRITE (IWR, 900) TYMAX, KMAX
WRITE (IWR2, 900) TYMAX, KMAX
900 FORMAT(/,10X,’IYMAX = 'I4,5X,’KMAX = ’,I2,/)

IF (KMAX.LE.0)GO TO 1400
WRITE (IWR2,1000)

1000 FORMAT(/,’++ INPUT: ’,’XS',3X,'XL',3X,’'YS’,3X,'YL’,/)
READ (IRE, *, END=9000) XS, XL, YS, YL

C
c XS - SMALLEST X VALUE TO PLOT
c XL - LARGEST X VALUE TO PLOT
c YS - SMALLEST Y VALUE TO PLOT
C YL - LARGEST Y VALUE TO PLOT
Cc

WRITE (IWR, 1200) XS, XL, YS, YL
WRITE (IWR2,1200) XS, XL, ¥S, YL

1200 FORMAT(/,10X,’XS = ’,F10.3,5X,'XL = ’,F10.3,5X,/,10X,
* /y§ = ’,F10.3,5X,'YL = ,F10.3,/)

C

1400 INDEX1=(ICHAN1-1)*LENG+IFIR
IF (ICHAN2.LE.0)GO TO 2000
INDEX2= (ICHAN2~1) *LENG+IFIR

c
CALL SPLOT (DATA (INDEX1) ,DATA (INDEX2), IFIR, ILAS, INC, IYMAX, KMAX,
* XS,XL,YS, YL)
c
GO TO 9000
c
2000 DO 2500 I=1,ILAS
BX(I)=I
2500 CONTINUE
C
CALL SPLOT (DATA (INDEX1),BX, IFIR, ILAS, INC, IYMAX, KMAX, XS, XL, YS, YL)
C
GO TO 9000
c

7000 WRITE (IWR2,7100)
7100 FORMAT (/,10X,’ERROR IN INPUT PARAMETERS’,/)

9000 RETURN
END



SUBROUTINE SROOCT (LVRY,MODENO, KWRITE,CFIR,DC, ACC,MMAX, BTAMX, KLAST,
* KMAX)
c

Chhhhhkkhkhkhhkkhhkkhhkhhkkhkhhhkkhhkhhkhhhhhhkhhkhhhkkhkkhhkkkhkhkhhkhkhhkkhkhkkkkk

DETERMINE ROOTS OF THE PERIOD EQUATION FOR RAYLEIGH AND
LOVE WAVES

LVRY - RAYLEIGH/LOVE WAVE FLAG - INPUT
= 0 RAYLEIGH WAVE

1 LOVE WAVE
MODENO - MODE FLAG - INPUT

= 0 FUNDAMENTAL MODE
1 FIRST HIGHER MODE
2 SECOND HIGHER MODE
= n N'TH HIGHER MODE
DEBUG LISTING FLAG - INPUT
= 0 NO LISTING MADE
1 LISTING MADE OF ROOT SEARCH

= 2 LISTING MADE OF ROOT SEARCH AND LAYER DIVISION
CFIR - STARTING PHASE VELOCITY FOR SEARCH (IN KM/S) - INPUT
DC - INCREMENT IN PHASE VELOCITY FOR INITIAL SEARCH

(IN KM/S) - INPUT

ACC - ACCURACY CRITERIA - INPUT
MMAX - NUMBER OF LAYERS IN MODEL - INPUT
BTAMX - LARGEST VALUE OF SHEAR VELOCITY (IN KM/S) - INPUT
KLAST - NUMBER OF ROOTS FOUND -~ OUTPUT
KMAX - NUMBER OF PERIOD VALUES - INPUT

]

KWRITE

WRITTEN BY ROBERT P. MASSE

JANUARY 18, 1994 COLORADO
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QOO0 000000000000Q0

COMMON/ IN/BX
COMMON/INOUT/IRE, IWR, IWR2

DIMENSION C(300),T(300),U(300),HVRAT(300),AMED (300),ENGK(300),
* ENGP (300)
DIMENSION BX (1)

EQUIVALENCE (BX(30001),C (1)), (BX(31001),T(1))
EQUIVALENCE (BX(32001),U(1)), (BX(33001),AMED (1))
EQUIVALENCE (BX(34001),ENGK (1)), (BX(35001),ENGP (1))
EQUIVALENCE (BX(36001),HVRAT (1))

REAL*8 DELT1,DELTZ2,DDT, ONED,FACT

K=1
IPARMO=0
IPDER=0
NTRLMX=30
ONE=1.0
ONED=1.0
MODE=MODENO
ISICH=0



IF (KWRITE.EQ.0)GO TO 200
WRITE (IWR2,100)
100 FORMAT(/,11X,’PERIOD’,6X, PHASE VELOCITY’,10X,’PERIOD EQUATION’,

* /)

INITIALIZE PARAMETERS

aaQo0

200 ILAST=0
K2CT=0
KNT=100
C{1)=CFIR
DELC=DC
NTRLS=0

OBTAIN VALUE OF PERIOD EQUATION

Qo

IF (LVRY.GT.0)GO TO 300

CALL TEQUR(C(1),T(1),MMAX,LCT, HVR, KNRITE, NTRLS,DELT1)
FACT=DABS (ONED/DELT1)

DELT1=DELT1*FACT

GO TO 400

300 CALL TEQUL(C(1),T(1l),MMAX,MODENO, ILAST, KWRITE, NTRLS, WWNOSQ, CSQ,
*x IPARMO, IPDER,FI0L,FI1L,FI2L,DELT1)

400 IF(NTRLS.EQ.0)GO TO 500

ERROR RETURN - TRY TO CONTINUE

0OQaQ

450 C(l)=C(1l)+DC
KNT=KNT-1
IF(KNT.LT.0)GO TO 7200

500 IF (KWRITE.EQ.0)GO TO 700
WRITE (IWR2, 600) T(1),C(1),DELT1
600 FORMAT(10X,F7.3,6X,F12.9,7X,D20.9)

700 C(1)=C(1)+DC
IF(C(1) .GT.BTAMX)GO TO 7000
IF(C(1) .LE.0.0)GO TO 7300

OBTAIN VALUE OF PERIOD EQUATION

[eNeNe!

IF (LVRY.GT.0)GO TO 1100
CALL TEQUR(C(1),T(1),MMAX,LCT,HVR, KWRITE,NTRLS,DELT2)

DELT2=DELT2*FACT
GO TO 1200
o
1100 CALL TEQUL(C(1l),T(1),MMAX,MODENO, ILAST, KWRITE, NTRLS, WWNOSQ, CSQ,
* IPARMO, IPDER,FIOL,FI1L,FI2L, DELT2)
C
1200 IF(KWRITE.EQ.0)GO TO 1300
WRITE (IWR2,600) T (1),C(1),DELT2
C



QOO

[oNOoN ¢!

[PNeNe!

[eNeNe! Qo e Ne! e EeNe!

QOO0

1300

1400

1500

1600

1700

1800

1900

2000

2100

2500

IF (NTRLS.NE.Q0)GO TO 450
DOES DELT1 HAVE THE SAME SIGN AS DELT2?

IF ((DELT1*DELT2) .GT.0.0)GO TO 1400
IF (MODE.LE.0)GO TO 4100
MODE=MODE-1

DELT1=DELT2

GO TO 700

EXTRAPOLATE TO OBTAIN NEXT TRIAL INCREMENT IN PHASE VELOCITY

IF (K.GE.5)GO TO 2100
GO TO (4100,1600,1900,2000),K

OBTAIN SECOND SOLUTION TO DETERMINE SLOPE
IF (K2CT.GT.0)GO TO 1800

K2CT=1

TEMP=T (2)

T(2)=T(1)+(T(2)-T(1))/40.0

C(2)=C (1)

DELC=DC*0.01
GO TO 2500

LINEAR INTERPOLATION FOR K=2

K2CT=0
C(2)=C(2)+(C(2)-C(1))*(TEMP-T(2)) /(T (2)~-T(1))
T (2) =TEMP

GO TO 1700

USE PREVIOUS DELC FOR K=3

C(K)=C(2)+(C(2)-C(1))
GO TO 1700

FIT PARABOLA TO ATTEMPTED SOLUTIONS OF PERIOD EQUATION FOR K=4
C(K)=C (K-1) +C (K-1) -C (K-2)
CPAR=3.0* (C(K-1) -C (K-2) ) +C (K-3)

DELC=CPAR~C (K)

GO TO 2500

FIT CUBIC TO POINTS FOR K=5 OR GREATER
C(K)=3.0*(C(K-1) -C(K-2) ) +C (K-3)

CCUB=4.0%* (C (K-1) +C(K-3) ) -6.0%C (K-2) -C (K~4)
DELC=CCUB-C (K)

OBTAIN NEXT VALUE OF PERIOD EQUATION

IF (LVRY.GT.0)GO TO 2600

CALL TEQUR(C(K),T(K),MMAX, LCT, HVR, KNRITE, NTRLS, DELT1)

DELT1=DELT1*FACT



GO TO 2700
c
2600 CALL TEQUL(C (K),T(K),MMAX, MODENO, ILAST, KNRITE, NTRLS, WWNOSQ, CSQ,
* IPARMO, IPDER,FIOL,FI1L,FI2L,DELT1)
C
2700 ISICH=1
IF (KWRITE.EQ.0)GO TO 2800
WRITE (IWR2, 600) T (K),C (K) , DELT1

Cc

Cc ERROR RETURN FROM RAYGIJ OR LOVAIJ?
C

2800 IF(NTRLS.LT.1000)GO TO 3500

C

C ERROR RETURN

Cc

GO TO 7200
C

3500 C(K)=C(K)+DELC
IF(C(K).GT.0.0)GO TO 3600
C(K)=(C(K)-DELC) *0.90

C
3600 IF(LVRY.GT.0)GO TO 3700
c
CALL TEQUR(C (K),T(K),MMAX, LCT, HVR, KNRITE, NTRLS, DELT2)
c
DELT2=DELT2*FACT
GO TO 4000
C

3700 CALL TEQUL (C(K),T (K),MMAX, MODENO, ILAST, KNRITE, NTRLS, WWNOSQ, CSQ,
* IPARMO, IPDER,FIOL,FI1L,FI2L,DELT2)
c
4000 IF(KWRITE.EQ.0)GO TO 4100
WRITE (IWR2, 600) T (K),C (K) , DELT2

c
Cc ERROR RETURN FROM RAYGIJ OR LOVAIJ?
Cc

IF (NTRLS.GE.1000)GO TO 7200

4100 DDT=DELT2-DELT1
IF (DABS (DDT) .GT.1E-70)GO TO 4200
DELX=-SIGN (ONE,DELC) *DSIGN (ONE, DELT2) *DSIGN (ONE, DDT)
DELC=ABS (DELC) *0.9*DELX
GO TO 4300

4200 DELC=-DELC* (DELT2/DDT)

4300 C(K)=C(K)+DELC
IF(C(K).GT.0.0)GO TO 4400
C(K)=(C(K)~-DELC) *0.90

4400 IF((DELT1*DELT2).GE.0.0)GO TO 4500
ISICH=0

4500 DELT1=DELT2
IF(C(K) .GT.BTAMX)GO TO 7000
IF(ISICH.EQ.0)GO TO 4900
IF (NTRLS.GT.10)GO TO 4900
IF (ABS (DELC) .LT.ACC)DELC=0.0001*SIGN (ONE,DELC)
GO TO 5000

Cc IS INCREMENT IN PHASE VELOCITY WITHIN DESIRED ACCURACY?



4900 IF (ACC.GE.ABS (DELC))GO TO 5200
5000 NTRLS=NTRLS+1
IF (NTRLS.LE.NTRLMX) GO TO 3600
c

WRITE (IWR2, 5100) NTRLMX, MODENO, T (K) , C (K)
5100 FORMAT(/,10X,’RESIGNED AFTER ’,I3,’ TRIALS FOR MODE ’,I4,/,

* 10X,’PERIOD ’,F7.3,’ AND PHASE VELOCITY ’,F7.3,/)

GO TO 7200

5200 IF(DABS(DELT2).LE.10.0)GO TO 5300
IF(ISICH.LE.0)GO TO 5300
DELC=SIGN (ONE,DELC) *0.01
GO TO 5000

5300 NTRLS=0
IF (K2CT.GT.0)GO TO 1500
IF(LVRY.GT.0)GO TO 5500

c
c STORE SURFACE ELLIPTICITY FOR RAYLEIGH WAVES
C
HVRAT (K) =HVR
c
GO TO 6000
C
C FINAL LOVE WAVE COMPUTATIONS
C

5500 IF(K.NE.1)GO TO 5800
WRITE (IWR2,5600)

5600 FORMAT(/,’++ INPUT: ’,’IPARMO’,3X,/)
READ (IRE, *, END=9000) IPARMO

IPARMO - LIST PARTICLE MOTION FLAG
= 0 DON'T LIST
= 1 LIST
IPDER - COMPUTE AND LIST PARTIAL DERIVATIVES FLAG
= (0 DON’T COMPUTE AND LIST
1 COMPUTE AND LIST DC/DH AND DU/DH
3 COMPUTE AND LIST DC/DBETA AND DU/DBETA
4 COMPUTE AND LIST DC/DRHO AND DU/DRHO

o

[

QOO0

WRITE (IWR, 5700) IPARMO
WRITE (IWR2, 5700) IPARMO
5700 FORMAT(/,10X,’IPARMO = ’,I2,5%,/)

c
o MAKE LAST PASS TO COMPUTE PARTIALS AND ENERGY INTEGRALS
c FOR LOVE WAVES
c
5800 ILAST=1
IPDER=0
C
CALL TEQUL (C(K), T (K), MMAX, MODENO, ILAST, KWRITE, NTRLS, WWNOSQ, CSQ,
* IPARMO, IPDER,FIOL,FI1L,FI2L,DELT2)
c
ILAST=0
C

U(K)=FI1L/ (C(K)*FIOL)
AMED (K)=0.5/FI1L



ENGK (K) =WVNOSQ*CSQ*FIOL*0.5
ENGP (K) = (WVNOSQ*FI1L+FI2L)*0.5

C
C INCREMENT TO NEXT PERIOD VALUE FOR RAYLEIGH AND LOVE WAVES
c

6000 K=K+1
IF (K-KMAX) 1500, 1500, 7200
c
7000 WRITE (IWR2,7100)C (K)
7100 FORMAT(/,10X,’PHASE VELOCITY OF ’,F7.3,’ IS GREATER THAN ’,
* ' LARGEST’,/,10X,’SHEAR VELOCITY OF MODEL',/)
7200 KLAST=K-1
GO TO 9000
c
7300 WRITE (IWR2,7400)C(K)
7400 FORMAT (/, 10X, PHASE VELOCITY OF ’,F8.3,’ IS LESS THAN ZERO’,/)
GO TO 7200
C
9000 RETURN
END



SUBROUTINE STABIT (STATUS, ISTAT)

ISTAT (1)
ISTAT (2)

ISTAT (3)
ISTAT (4)

ISTAT (5)
ISTAT (6)
ISTAT (7)
ISTAT (8)
ISTAT(9)

e NN NN No N NoNoNo N NN No NN No o No N Ne No No R o Ko N o o Xe!

DIMENSION ISTAT(11)

: BYTE 10 -

.
.

ISTAT(10) :

ISTAT (11) :

BYTE 15

C
INTEGER*4 TTWO
Cc
DATA BIG/10000000000./
c
ISTATS=(STATUS-BIG) *1.E-6+.5
TTWO=1024
C
Do 10 1I=1,11
ISTAT (I)=ISTATS/TTWO
ISTATS=ISTATS-ISTAT (I) *TTWO
TTWO=TTWO/2
10 CONTINUE
C

RETURN
END

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

STATUS - DATA WORD CONTAINING STATUS
ISTAT - STATUS ARRAY - OUTPUT

0
1

hkhkhkkhkhkhkhkhkhkdhkhkhhhkkhkhkkhhkhkhhkhkhkhhhkhkhhkhhkhkhhhkhhkhhkkhkhhkhkhkhhkhkhkhkkhkhkkhkkhkhhhkhhkhkhkhkhkhkhhkkk

' DECODES THE GIVEN STATUS VARIABLE AND RETURNS THE FOLLOWING
INFORMATION IN ARRAY ISTAT.

BITS - INPUT

MISSING DATA

Z SATURATED OR CLIPPED
(SET)

N-S SATURATED OR CLIPPED
(SET)

E-W SATURATED OR CLIPPED
(SET)

EVENT DETECTED (SET)
(AVAILABLE)

(AVAILABLE)

CALIBRATION ON (SET)

E-W CHANNEL RSTN
SHORT-PERIOD SEISMOMETER
N-S CHANNEL RSTN
SHORT-PERIOD SEISMOMETER
Z CHANNEL RSTN
SHORT-PERIOD SEISMOMETER

A SET BIT INDICATES THE KS 36000.
A UNSET BIT INDICATES THE S750.

ddkkkokokkhkhkkkkkdkkkhhkkkhhkkkhhkkhkhhkhkhkkhkhkhbkhkhhhhhhhhkhhhkhkhhhkhkhkhkhkhkhhkhkhhkhhkdkkhk ik



SUBROUTINE STORLT
R R R R T

LIST STORAGE PARAMETERS

WRITTEN BY ROBERT P. MASSE

AUGUST 23, 1993 COLORADO

KA KA KKK A AR AR R A A A A A A A A A AR AR A A AR A AR AR A AR KA AA AR AR AR AR AR A AR kAR Ak kkhkkkkkkx

OQQaOO000000

COMMON/DEM/ IDEM, IDEM1
COMMON/INQUT/IRE, IWR, IWR2
COMMON/MUCHOQ/NCHLS, LENG, NACHLS

WRITE (IWR, 100)
WRITE (IWR2, 100)
100 FORMAT(/,10X,’ STORAGE PARAMETERS’,/)
WRITE (IWR, 200)NCHLS, LENG, NACHLS, IDEM, IDEM1
WRITE (IWR2,200) NCHLS, LENG, NACHLS, IDEM, IDEM1
200 FORMAT (/,10X,’NCHLS = ’,I4,5X,’LENG = ’,16,5X, NACHLS = ',
*x 14,//,10X,"IDEM = ’,16,5X,' IDEML = ’,16,/)

RETURN
END



SUBROUTINE STRPX

AR A KKK Tk h ok kA A A A A A A A Akk kA hk kA A Ak Ak k ok kkdkhkrhhkkkkkkxxx

EXECUTIVE ROUTINE FOR SETTING THE RESPONSE FOR A CHANNEL FROM
THE MASTER FILE OF RESPONSES

WRITTEN BY ROBERT P. MASSE

JANUARY 13, 1994 COLORADO

AR KKK K A AR KA A AR KR A AR A KRR AR KR A AR AR A AR A AR A AR A AR A A A A A Ak h Ak dddk Ak kA hkdrk ko hkxx

OO0

COMMON/ARR/JCODE, JCHN, RLAT, RLON, RELEV, JYEAR, JDOFY, JHOUR, JMIN,
* RSEC, RSAMR, RAO, JNP, RPOLES, JNZ, RZEROS, JSAMP, JFLAG
COMMON/ INOUT/ IRE, IWR, INR2

COMMON/MUCHO/NCHLS, LENG, NACHLS
COMMON/RESPON/SAQ, KNP, SPOLES, KNZ, SZEROS, KFLAG

DIMENSION JCODE (100),JCHN(4,100),RLAT(100),RLON(100),

* RELEV(100),JYEAR(100),JDOFY(100),JHOUR(100) ,JIJMIN(100),
* RSEC(100),RSAMR(100) ,RA0(100),JNP(100) ,RPOLES(30,100),
*x JNZ(100),RZEROS(20,100),JSAMP (100) , JFLAG(100)
DIM<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>